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© Incubator. 



© An incubator (Kl) for cell culture used in the 
field of biotechnology, in which a driving mechanism 
(5-8) for rotating a tray stock (3) for supporting a 
plurality of trays for cell culture is provided outside 
an incubator housing (1). 

Fig. I 
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INCUBATOR 



BACKGROUND OF THE INVENTION 

The present invention generally relates to a • 
system for automatically storing in a thermo-hyg- 5 
rostat such as an incubator, trays used for cell 
culture in the field of biotechnology and more par- 
ticularly, to improvements to the incubator. 

A thermo-hygrostat is proposed in, for exam- 
ple. Japanese Utility Model Laid-Open Publication to 
(unexamined) No. 182300/1986. In this known 
thermo-hygrostat, a driving mechanism including a 
motor is provided. Generally, an interior of a 
thermo-hygrostat is maintained at a high humidity 
of 90 % or more so as to enable cell culture and is 
thus, is a severe environment for the driving 
mechanism including the motor. Therefore, the mo- 
tor is required to be accommodated in a casing 
sealed by a gasket etc., so that a capacity for 
accommodating the trays in the thermo-hygrostat Is 20 
reduced by a space occupied by the casing, etc., 
thereby resulting in decrease of the number of the 
trays to be accommodated in the thermo-hygrostat 

Furthermore, due to the above described con- 
structions in which the casing is accommodated in 25 
the thermo-hygrostat and the motor, etc. are stored 
in the casing, the known thermo-hygrostat has such 
a drawback that if a failure of the motor of the 
driving mechanism occurs, it is difficult to repair 
the motor, 30 

Moreover, the known thermo-hygrostat is pro- 
vided with a door for manually taking the trays out 
of and into a thermo-hygrostat housing and per- 
forming maintenance operation, etc. of the thermo- 
hygrostat Hence, the known thermo-hygrostat has 35 
been disadvantageous in that in the case where the 
trays are taken Into or out of the thermo-hygrostat 
housing or maintenance operation of the thermo- 
hygrostat is performed by opening the door, at- 
mosphere in the thermo-hygrostat housing changes 40 
considerably through communication of atmo- 
sphere in the thermo-hygrostat housing with am- 
bient air. 

45 

SUMMARY OF THE INVENTION 

Accordingly, an essential object of the present 
invention is to provide an incubator in which a 
driving mechanism is provided outside an incubator so 
housing, with substantial elimination of the dis- 
advantages inherent in conventional incubators of 
this kind. 

Another important object of the present inven- 
tion is to provide an incubator in which, in addition 



to a large main door for manually taking trays for 
cell culture out of and into the incubator housing 
and performing maintenance operation of the in- 
cubator, a small auxiliary door for automatically * 
taking the trays out of and into the incubator hous- 
ing is provided so as to minimize change of at- 
mosphere in the incubator housing at the time of 
taking the trays out of and into the incubator hous- 
ing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These objects and features of the present in- 
vention will become apparent from the following 
description taken in conjunction with the preferred 
embodiments thereof with reference to the accom- 
panying drawings, In which: 

Fig. 1 is a perspective view of an incubator 
according to a first embodiment of the present 
invention; 

Fig. 2 is a cutaway view of the incubator of 

Rg. t; 

Fig. 3 is a fragmentary perspective view of 
an incubator according to a second embodiment of 
the present invention; 

Fig. 4 is a sectional view of a member of a 
link employed in the incubator of Fig. 3; and 

Fig. 5 is a top plan view indicative of opera- 
tion of links employed in the incubator of Rg. 3. 

Before the description of the present invention 
proceeds, it is to be noted that like parts are 
designated by like reference numerals throughout 
several views of the accompanying drawings.. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the drawings, there is shown 
in Figs. 1 and 2, an incubator K1 according to a 
first embodiment of the present Invention. The in- 
cubator K1 includes an incubator housing 1, a main 
door 2 for manually taking trays for cell culture out 
of and into the incubator housing 1 and for per- 
forming maintenance operation in the incubator 
housing 1, a tray stock 3 for supporting the trays 
and a base 4. 

The incubator further includes a motor 5, an 
encoder 6, a coupling 7 and a timing belt 8 which 
constitute a driving mechanism for driving the tray 
stock 3 and are disposed outside the incubator 
housing 1. The tray stock 3 is rotatably supported 
by thrust bearings, etc. so as to be rotated by the 
driving mechanism about a vertical shaft 9 moun- 
ted on the base 4 such that a desired one of the 
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trays is displaced to a position confronting the 
main door 2. The shaft 9 extends through a top 
wait of the incubator housing 1 so as to project 
upwardly out of the top wail of the incubator hous- 
ing 1. The shaft 9 is coupled with a motor shaft of 
the motor 5 by the coupling 7. Rotation of the 
motor 5 is transmitted to the encoder 6 by the 
timing belt 8. The motor 5 is disposed at a central 
portion of the top wall of the Incubator housing 1 
such that the incubator housing 1 is symmetrical 
with respect to the motor 5. 

In the above described arrangement of the 
incubator K1, since the driving mechanism is dis- 
posed outside the incubator housing 1 , a space for 
the driving mechanism is not required to be pro- 
vided in the incubator housing 1, thus making the 
incubator housing 1 compact in size. 

Meanwhile, since the driving mechanism is not 
required to be disposed in the incubator housing 1 
held at a high humidity, possibility of failure of the 
driving mechanism diminishes. Moreover, even if 
failure of the driving mechanism occurs, it is easy 
to perform maintenance operation of the driving 
mechanism disposed outside the incubator. Fur- 
thermore, since electric wires for the driving 
mechanism are not required to be drawn into the 
incubator housing 1, holes for wiring are not re- 
quired to be formed on walls of the incubator 
housing 1, so that the incubator K1 is made simple 
in structure. In addition, since the motor 5 acting as 
a source for generating heat is disposed outside 
the incubator housing 1 and an internal structure of 
the incubator housing 1 is symmetrical with respect 
to the rotation axis of the motor 5, temperature 
distribution in the incubator housing 1 becomes 
uniform. 

As is clear from the foregoing description, in 
the incubator of the present invention, the driving 
mechanism is provided outside the incubator hous- 
ing and the tray stock supported rotatably by the 
vertical shaft in the incubator housing is driven 
such that a desired one of the trays is displaced to 
a position confronting the main door. 

Accordingly, in accordance with the present 
invention, a number of the trays can be accom- 
modated in the incubator housing and maintenance 
of the incubator can be performed efficiently. 

Referring further to Figs. 3 to 5, there is shown 
an Incubator K2 according to a second embodi- 
ment of the present invention. In addition to the 
main door 2, the incubator K2 includes an auxiliary 
door 13 smaller in size than the main door 2. In 
this embodiment, the auxiliary door 13 is attached 
to the main door 2. in order to drive the auxiliary 
door .13, the incubator K2 includes a motor 14, a 
speed reduction unit 15, a first link 16, a second 
link 16 and a pair of hinges 17. The auxiliary door 
13 is pivotally attached to the main door 2 by the 



hinges 17. Rotational speed of the motor 14 is 
reduced by the speed reduction unit 15 such that 
the first link 16 is actuated at the reduced rotational 
speed. The first and second links 16 and 16 are 

s coupled with each other by a pin so as to con- 
stitute a turning pair. The other end of the second 
link 16 is coupled with a bar 18 mounted on the 
auxiliary door 13. The bar 18 axially extends in 
parallel with an axial direction of the hinges 17 

io which define a rotational axis of the auxiliary door 
13. 

Meanwhile, in this embodiment although the 
auxiliary door 13 is attached to the main door 2 as 
shown in Fig. 3, it can also be so arranged that the 

15 auxiliary door 13 is attached to any one of other 
walls than the main cover 2. 

Fig. 4 shows a construction of the second link 
16', The second link 16' includes a substantially 
rectangular arm holder 19, a T-shaped arm 20 

20 supported by the arm holder 19 and a compression 
coiled spring 21 held in an opening formed in the 
arm holder 19. A base portion of the arm 20 is 
inserted into the opening of the arm holder 19 and 
a head portion of the arm 20 is mounted on the bar 

25 18. Thus, the arm 20 is urged, at the base portion, 
by the coiled spring 21 towards the bar 18. 

Fig. 5 shows opening and closing states of the 
auxiliary door 13. Output of the motor 14 is trans- 
mitted, through the speed reduction unit 15, to the 

30 first link 16 so as to rotate the first link 16 about an 
output shaft of the speed reduction unit 15. Since 
the first and second links 16 and 16 and the 
auxiliary door 13 constitute a three-joint link, the 
auxiliary door 13 is pivoted about the hinges 17 

35 upon rotation of the first link 16 so as to be opened 
and closed. 

Meanwhile, the second link 16' has the con- 
struction shown in Fig. 4. Thus, an urging force of 
the compression coiled spring 21 is transmitted to 

40 the auxiliary door 13 via the arm 20 so as to 
depress the auxiliary door 13 against the main door 
2 at all times, so that air leakage from the auxiliary 
door 13 can be prevented. Furthermore, since the 
auxiliary door 13 for covering an opening smaller 

45 than that for the main door 2 may be opened and 
closed without the need for opening and closing 
the larger main door 2 each time the trays are 
taken out of and into the incubator housing 1, 
amount of high-humidity air leaking out of the in- 

50 cubator housing 1 is lessened, thereby resulting in 
reduction in change in atmosphere in the incubator 
housing 1. in addition, if such a need as main- 
tenance operation in the incubator housing 1 ar- 
ises, the larger main door 2 may be used and thus, 

55 working efficiency of the incubator K2 is not ad- 
versely affected. 

Furthermore, in the incubator K2, if a seal 
made of elastic material such as rubber, etc. is 
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bonded to a contact surface between the auxiliary 
door 13 and the main door 2, air leakage from the 
incubator housing 1 can be further effectively pre- 
vented. 

As is seen from the foregoing description, in 
the incubator K2 of the present invention, since the 
auxiliary door Is provided in addition to the main 
door and the auxiliary door is opened and closed 
by the door actuating mechanism employing the 
link mechanism incorporating the spring member, 
the auxiliary door can be smoothly brought Into 
pressing contact with the incubator housing when, 
the auxiliary door has been closed, thereby pre- 
venting air leakage from the incubator housing. 
Therefore, the incubator K2 can be effectively ap- 
plied to a system for automatically taking the trays 
for cell culture out of and into a thermo-hygrostat 
such as an incubator. 

Furthermore, since the auxiliary door can be 
restricted to a minimum size for taking the trays 
out of and into the incubator housing, change of 
atmosphere in the incubator housing can be les- 
sened at the time of taking the trays out of and into 
the incubator housing. 

Although the present invention has been fully 
described by way of example with reference to the 
accompanying drawings, it is to be noted here that 
various changes and modifications will be apparent 
to those skilled in the art. Therefore, unless other- 
wise such changes and modifications depart from 
the scope of the present invention, they should be 
construed as being included therein. 



Claims 

1. In an incubator (K1) for cell culture used in 
the field of biotechnology, including a tray stock (3) 
for supporting a plurality of trays for cell culture, a 
driving mechanism (5-8) for rotating said tray stock 
(3) and an incubator housing (1), the improvement 
comprising: 

said driving mechanism (5-8) being provided 
outside said incubator housing (1). 

2. An incubator (K1) as claimed in Claim 1, 
wherein said driving mechanism (5-8) includes a 
control member (6) for stopping drive of said tray 
stock (3) at a desired position. 

3. An incubator( K1) as claimed in Claim 2, 
wherein said control member is an encoder (6) for 
detecting rotational position of said tray stock (3). 

4. In an incubator (K2) for cell culture used in 
the field of biotechnology, including an incubator 
housing (1) and a main door (2) for manually taking 
trays for cell culture out of and into said incubator 
housing (1 ) and for performing maintenance opera- 
tion in said incubator housing (1), the improvement 



comprising: 

an auxiliary door (13) for automatically taking 
the trays out of and into said incubator housing (1). 

5. An incubator (K2) as claimed in Claim 4, 
5 wherein said auxiliary door (13) is opened and 

closed by a link mechanism (16, 16), a motor (14) 
for driving said link mechanism (16, 16) and a 
speed'reduction unit (15). 

6. An incubator (K2) as claimed in Claim 5, 
w wherein said link mechanism (16, 16') includes an 

arm (20) coupled with said auxiliary door (13), a 
support member (19) for supporting said arm (20) 
and a compression coiled spring (21) held by said 
support member (19) such that said arm (20) is 
15 urged towards said auxiliary door (13) by said 
compression coiled spring (21). 

7. An incubator (K1, K2) as claimed in Claim 1. 
further including a main door (2) for manually tak- 
ing the trays out of and into said Incubator housing 

20 (1) and for performing maintenance operation in 
said incubator housing (1) and an auxiliary door 
(13) for automatically taking the trays out of and 
into said Incubator housing (1). 

8. An incubator (K1, K2) as claimed in Claim 7, 
25 wherein said auxiliary door (13) is opened and 

closed by a link mechanism (16, 16'), a motor (14) 
for driving said link mechanism (16, 16') and a 
speed reduction unit (15). 

9. An incubator (K1, K2) as claimed in Claim 8, 
30 wherein said link mechanism (16, 16 ) includes an 

arm (20) coupled with said auxiliary door (13), a 
support member (19) for supporting said arm (20) 
and a compression coiled spring (21) held by said 
support member (19) such that said arm (20) is 
35 urged towards said auxiliary door (13) by said 
compression coiled spring (21). 
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Fig. 2 
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